G A, Stampfer M J and Willett W C. Self-reported birthweight and history of having been breastfed among younger women: An assessment of validity. IntemationalJournal of Epidemiology 1996; 25: 122-127. Background. Recent evidence suggests potential associations between birthweight and infant feeding history and risk of a variety of health outcomes during adulthood. Because studies may rely on self-reported birthweight and infant feeding history, it is important to assess the validity of this information. Methods. The authors compared birthweights reported by a sample of 538 women, 27-44 years of age, participating in the Nurses' Health Study II (NHSII) cohort, with birthweights recalled by their mothers and wtth those from state birth records. In addition, we compared participants' self-reported history of having been breastfed wtth their breastfeeding history reported by their mothers. Results. For birthweight, the correlation between reports by the cohort participants and by their mothers was high (Spearman r = 0.75). Compared with weights recorded on state birth records, correlations were 0.74 for reports by cohort participants and 0.85 for reports by their mothers. When comparing NHSII participants' self-report of ever having been breastfed with their mothers' report, sensitivity was 82% and specificity was 86%. For duration of breastfeeding, the Spearman correlation between mother and daughter reports was 0.74. In analyses stratified by four ethnic groups (African-American, Asian, Caucasian, and Hispanic) we observed substantial differences in distribution of birthweight and breastfeeding patterns; however, the degree of validity in reporting them was similar. Conclusion. The validity of self-reported birthweight and breastfeeding history by these middle-aged women appears to be high.
In epidemiological studies, questionnaires and interviews are often the only feasible means by which information can be obtained. Self-reported data, like data obtained by sources external to the study participants, can be afflicted by biases and misclassification. Therefore, it is often desirable to validate the responses given in questionnaires among a random sample of the study population; however, gold standards for comparison are not always available. Moreover, a perfect gold standard is less often available than an imperfect gold standard ('alloyed gold standard) ' , an adopted standard based on observed data which is measured with error. If a gold standard measured with error is used to correct estimates of effect, this can introduce a new bias. As described by Wacholder et al.
x if the errors are correlated, some correction techniques will tend to overcorrect beyond the true value. If errors are uncorrelated, no bias is introduced when some approaches for measurement error correction are used. Recent evidence suggests a potential association between birthweight or infant feeding history and risk of a variety of health outcomes during adulthood. Low birthweight has been associated with increased risk of ischaemic heart disease 4 and chronic obstructive lung disease. 5 Breastfeeding has been suggested to decrease the risk of cardiovascular disease, cancer and insulindependent diabetes. 6 " 8 We know of only two studies which have examined the accuracy of self-reported birthweight 9 ' 10 and only one study of self-reported history of having been breastfed." Therefore, we examined the validity of birthweight and breastfeeding history self-reported by women in the Nurses' Health Study n (NHSII), a cohort of 116 678 women aged 27-44 years in 1991. In addition, we examined the accuracy with which mothers recalled their daughters' birthweight. We utilized two different sources to validate birthweights selfreported by participants of NHSII: their mothers' reports and state birth records. The availability of two standards, one imperfect and one perfect gold standard, provided the unique opportunity not only to validate the data of interest but also to study the correlation between the errors of self-reported birthweight and the imperfect gold standard.
MATERIALS AND METHODS

Population and Measurements
The population consisted of participants in NHSII, a prospective study of lifestyle and diet, and the occurrence of breast cancer and other major illness. Participants completed a self-administered questionnaire in 1989 and 1991; the 1991 questionnaire included questions about birthweight and history of having been breastfed. Birthweight was presented in six multiplechoice categories on the questionnaire: unknown, <5.5 lbs, 5.5-6.9 lbs, 7.0-8.4 lbs, 8.5-9.9 lbs, 10+ lbs. History of having been breastfed was presented in three multiple-choice categories on the questionnaire: unknown, yes, no. Duration of having been breastfed was presented in four multiple-choice categories on the questionnaire: unknown, =S3 months, 4-8 months, 9+ months.
We randomly selected a sample from the entire NHSII cohort and over-sampled three ethnic groups, African-American, Asian, and Hispanic women who reported their birthweight in 1991. The total validation sample comprised 200 African-American, 200 Asian, 197 Caucasian and 203 Hispanic NHSII participants. We asked validation study participants for permission to contact their mothers for information about early life exposures. Of the 800 NHSII participants asked, 575 provided their mothers' name and address, 87 indicated that their mothers were deceased, one NHSII participant was deceased, 77 indicated that their mothers were unable to participate due to illness or other reasons, and 60 did not respond.to any of our four requests (response rate = 92.5%).
In 1992, we sent questionnaires to 575 mothers. On the NHSII mothers' questionnaire, we asked about the study participants' infancy and early childhood; questions included date of birth, infancy feeding history and birthweight. The questionnaire was available in English, Spanish, Japanese, and Mandarin in a format very similar to the NHSII questionnaire. In all, 534 mothers returned completed questionnaires, four mothers were administered the questionnaire over the phone, and 37 did not respond to either of our two requests (response rate = 93.6%). The mothers' ages in 1992 ranged from 46 to 86 years (mean ± SD: 64.4 ± 6.9).
In addition, we obtained birth records for NHSII participants born in four states: Michigan, New York, Ohio and Texas. We requested records only from states that were identified by at least 40 validation study participants, had accessible records from 1946 to 1964 and did not require individually-signed release forms. Of the 268 records requested, 220 birthweights were obtained, 22 records were not located and 26 records did not include birthweight.
Statistical Analysis
We calculated the Spearman correlation coefficient for ordinal category levels of self-reported birthweight and breastfeeding history by NHSII participants and those recalled by mothers. For birthweight, we also calculated the Spearman correlations and concordance of birthweights self-reported by NHSII participants and recalled by mothers with state birth records. The data on birthweight and breastfeeding were stratified by ethnicity. Sensitivity and specificity were calculated for self-report of ever having been breastfed Likelihood ratio tests using polytomous logistic regression 12 were performed to evaluate possible dependencies of misclassification of birthweight on factors such as maternal age (dichotomized by <65 years and 3*65 years), age (dichotomized by <35 years and 5=35 years) and BMI (dichotomized by <24.1 and s=24.1) of NHSII participants. Correlations between the misclassification errors by the nurses and by their mothers were evaluated by calculating the Spearman correlation coefficient for the differences of each of the reported values (in categories) and the categorized birthweight value given on the birth record. Kruskal-Wallis tests were performed to assess the evidence for differences in birthweight and breastfeeding by ethnic groups in either absolute magnitude or direction.
RESULTS
The distributions of age, height, and weight reported in 1989, body mass index in 1989, birthweight, and Table 2 ). The ethnic differences for birthweight seen in our data confirm earlier relationships, 1314 adding credibility to birthweights selfreported by study participants. Over-sampling of these three ethnic groups for the validation study contributes to the slightly lower birthweight and longer duration of breastfeeding for validation study participants compared to the entire cohort in Table 1. The NHSII participants and mothers reported birthweights in good concordance with state birth records; 70.0% of NHSII participants and 77% of mothers reported the same birthweight category as was obtained by state birth records. The Spearman correlation with state birth records was r = 0.74 for self-reported birthweight by validation study participants and r = 0.85 for recalled birthweight by mothers (Table 3) . For birthweight, the Spearman correlation between the NHSII participants and their mothers was 0.75 (Table 3) .
Similar results were observed for history of having been breastfed and duration of breastfeeding. For NHSII participants' history of having ever been breastfed compared with their mothers' report, the sensitivity was 82% and specificity was 86%. The Spearman correlation between self-reported and recalled duration of breastfeeding was r = 0.74 ( significant difference between ethnic groups. However, given our relatively small sample size in the cells, we may not have been able to detect a significant difference. Errors in reporting birthweight were not associated with maternal age, or participants' age or body mass index when compared with state records, as assessed through likelihood ratio tests. Ordinal categorical misclassification errors of birthweight by the NHSII participant and her mother compared with birth records were positively correlated (Spearman r = 0.35, P = 0.001).
DISCUSSION
We assessed the accuracy of self-reported birthweight and breastfeeding history in a cohort of US women aged 27^44 years. In addition, we examined maternal recall of birthweight. We observed a high accuracy of self-report of birthweight, which has been shown in previous studies, 9 -10 and in knowledge of having been breastfed.
Marmot et a/." observed considerable error in selfreport of whether participants were breastfed. In this English study, of those who were breastfed according to national survey records 30 years prior to self-report, 75% correctly identified themselves as having been breastfed, 6% indicated that they were bottle-fed and 19% did not know if they were breastfed or bottle-fed. Of those who were bottle-fed, 39% were in concordance with records, 8% indicated that they were breastfed and 44% did not know. The reason for this inconsistency might be partly explained by the difference between employing a perfect gold standard, National Survey of Health and Development records," and an imperfect gold standard, maternal recall, in this study. However, several studies have demonstrated the validity of maternal recall for breastfeeding duration when compared to health records; 15 " 17 including maternal recall of breastfeeding 20 years later. 18 Furthermore, the relatively small magnitude of misclassification we observed for maternal recall of birthweight is consistent with several other studies. 19 Self-reported data from infancy, such as birthweight and breastfeeding, are usually obtained through another source such as parents or other relatives. The answers provided on the NHSII questionnaire regarding birthweight and breastfeeding may largely reflect information given by the participant's mother, and therefore errors in reporting would be expected to be correlated. In our comparison of information on birthweight from three different sources-the NHSII participant, her mother, and the state record-we observed that the misclassification errors of the participants' answers and the mothers' answers were positively correlated. This observation raises the issue of whether correction for measurement error would be appropriate on the basis of this validation study. If a perfect gold standard is available, in our case the state record of birthweight, such correction would improve the estimates of association. If, however, errors in the imperfect gold standard are correlated with the usual measurements, the issue of correction becomes more complex.
1 Generally, the method of measurement error correction suggested by Rosner et a/.
2 * 3 will under-correct because the true measurement error will be underestimated. However, the correlations we observed between self-reported birthweight and state records were virtually identical to correlations between self-reported birthweight and maternal recall. One possible explanation could be that the correlated error is balanced by uncorrelated error in the mothers' responses.
In conclusion, it seems appropriate to compare participants' responses to mothers' report of breastfeeding; against this standard, the reports by their daughters were acceptably concordant. Although standard study design calculations will underestimate sample sizes somewhat if misclassification is not taken into account, and estimated relative risk will be somewhat attenuated, these data suggest that women can provide data on their birthweight and breastfeeding history with sufficient accuracy to test hypotheses relating these early life exposures to adult health events.
